Rotationally Symmetric Harmonic Maps from a Ball into a Sphere has been studied before. The systems conducted in this study can be analyzed further by checking its stability and its behavior in the system. This paper will show how to determine the stability of the system and its behaviour by reducing it into a damped pendulum equation differential equation. 
Introduction
An object with rotational symmetry is an object that looks the same after a certain amount of rotation. A map between two compact Riemannian manifolds is a harmonic map if it is a critical point for the energy functional. For example, a map from a circle to the equator of standard 2-sphere is a harmonic map, and so are the maps that take the circle and map it around the equator times, for any integer . In this project, the harmonic maps were restricted to rotationally symmetric behavior. The stability of the result will be shown by reducing the discussion to ordinary differential equation, especially to the damped pendulum equation.
Rotationally Symmetric Harmonic Maps
We are going to study rotationally symmetric maps with finite energy. Recall that every map can be written in the form (2. This ensures that the phase curve in is bounded. By the definition of Lyapunov function and limit cycles, if , then the critical points of the differential system are stable. This means all the trajectories in phase portrait converge to the critical points. This is equivalent to case (ii). Excluding case (ii) gives or and which are equivalent to case (iii).
It is clear that satisfying one of the cases (i) -(iii) lead to harmonic maps with finite energy.
Stability
The result for in lemma 1 explicitly shows all smooth rotationally symmetric harmonic maps with finite energy. Whereas for , the result in lemma 1 shows that they are directly related to the trajectories of the equation connecting the critical points and with in the phase plane . Now consider the critical points in -plane. They are and . For , the critical points can be restricted to and corresponding to the northpole and the equator and their connecting trajectories. The behavior of the system (2.5) in the neighborhood of the critical points is determined by the linearized system as follows. .3) Recall that the behavior and stability of the critical points in phase plane satisfy following properties [4] : (i) If the eigenvalues of the linearized matrix are real and distinct, then the solution of the system will be: -stable whenever both of the eigenvalues are both negative. The critical point is a stable improper node. -unstable whenever one or both of the eigenvalues are positive. The critical point is a saddle. (ii) If the eigenvalues of the linearized matrix are complex, then the solution for the system will be: -asymptotically stable if the real part is negative. The critical point is a stable spiral or focus. -stable if the real part equals to zero. The critical point is a center.
-unstable if the real part is positive. The critical point is a unstable spiral or focus. (iii) If the eigenvalues of the linearized matrix are real and equal, then the solution for the system will be: -asymptotically stable if the eigenvalue is negative.
-unstable the eigenvalue greater than and equals to zero. 
Conclusion
Study of rotationally symmetric maps with finite energy by considering map that can be written in the form can be reduced into a damped pendulum equation system as follows.
The solution of this system for explicitly shows all smooth rotationally symmetric harmonic maps with finite energy. Whereas for , the result shows that they are directly related to the trajectories of the equation connecting the critical points and with in the phase plane . Consider the critical points in -plane: and . For , the critical points can be restricted to and corresponding to the northpole and the equator and their connecting trajectories. Therefore, the stability and behavior of the critical points in this case can be determined as follows: For , -if , is a center, which means the trajectories in phase plane go around . -if , is a stable spiral or focus, which means the trajectories are spiraling into .
-if , is an stable improper node, which means the trajectories are sinking into . The directions of the trajectories depend on the eigenvector, i.e. they sink into from the directions of eigenvector that corresponds to the smallest eigenvector. For , it will always be a saddle.
